Gonadotropin binding and Leydig cell activation in the rat testis in vivo.
Testicular LH receptor occupancy and steroidogenic responses were measured in adult male rats after intracardiac injections of [125I]iodo-hCG (0.5--5 x 10(6) cpm) mixed with known amounts of nonradioactive hCG to yield doses ranging from 10 ng to 300 micrograms. Uptake of the hormone by the testis was measured in the whole tissue or the 20,000 x g homogenate, with correction for nonspecific binding in animals injected with a 100-fold excess of unlabeled hCG. The steroidogenic response to hCG was followed by measurements of serum and testicular testosterone. Maximum specific uptake of [125I]iodo-hCG by the testes was observed 4--6 h after hormone injection. Of the specific counts, 80% were recovered in the 20,000 x g pellet of the tissue homogenate. The testicular contents of hCG-binding sites were similar when measured by in vivo occupancy of the receptors and by the in vitro receptor assay, indicating the physiological validity of the receptor measurements in tissue homogenates. Serum and testicular testosterone levels reached a maximum at 1 h, independent of the hCG dose used. When receptor occupancy in vitro after injection of hCG was compared with stimulation of steroidogenesis, a significant (P less than 0.05) 3-fold elevation of serum testosterone was seen when only 0.05% of the receptors were occupied. The maximal testosterone response was reached with 0.8% receptor occupancy. It is concluded that the same number of testicular LH receptors can be occupied by the circulating hormone in vivo and in tissue homogenates in vitro. The spare receptor concept also applied to the in vivo situation, since stimulation of steroidogenesis in the intact animal requires occupancy of only a few receptors per Leydig cell. This may be a general feature of hormonal activation of endocrine target cells in vivo.